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a  b  s  t  r  a  c  t
Arterial  complications  associated  with  total  knee  arthroplasty  are  rare but occasionally  life-threatening.
Although  popliteal  artery  injuries  have  been  repaired  by  bypass  surgery  historically,  there  are  potentially
multiple  useful  methods  for the restoration.  In this  report,  we  describe  a case  of  acute  thrombotic  occlu-
sion of the  popliteal  artery  occurring  immediately  after  total  knee  arthroplasty,  and  successfully  repairedeywords:
ndovascular treatment
ower limb
otal knee arthroplasty
by endovascular  therapy  with  endoluminal  balloon  inﬂation.
<Learning  objective:  Popliteal  arterial  occlusion  due  to acute arterial  injury  is  a rare  but occasionally
life-threatening  complication  after  total  knee arthroplasty.  Popliteal  artery  injuries  have  been  repaired
by surgical  bypass  grafting  for many  years.  In  our case,  endovascular  therapy  with  endoluminal  balloon
inﬂation  was  performed  to repair  the  arterial  injury.  Endovascular  therapy  is less  invasive  than  surgical
treatment  and may  be  useful  to salvage  ischemic  limbs.>
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Popliteal artery injury is a rare but occasionally life-threatening
omplication after total knee arthroplasty (TKA): approximately
.03–0.17% [1,2]. There are several well-recognized factors of
his complication, including direct trauma to the popliteal artery,
hrombosis, plaque distal embolization, and fascial obstruction
3,4]. Etiologies of this arterial injury include joint manipulation
nd dislocation and intra-joint protrusion of cement or screws, or
xcessive retraction [5]. Historically, popliteal artery injuries have
een repaired by an open technique, such as above-knee to below-
nee popliteal artery saphenous vein bypass grafting [6].
We report a case of acute limb ischemia due to popliteal artery
hrombotic occlusion immediately after TKA. Endovascular therapy
ith endoluminal balloon inﬂation was performed to repair the
rterial injury.∗ Corresponding author. Tel.: +81 798456553; fax: +81 798456551.
E-mail address: kfujii@hyo-med.ac.jp (K. Fujii).
878-5409/$ – see front matter © 2013 Japanese College of Cardiology. Published by Else
ttp://dx.doi.org/10.1016/j.jccase.2013.08.008anese  College  of  Cardiology.  Published  by Elsevier  Ltd.  All  rights  reserved.
Case report
An 84-year-old woman with left knee osteoarthritis was admit-
ted to our hospital for left TKA. She had no medical history of
coronary risk factors and was  able to move on her own with normal
ankle brachial indices at the time of hospital admission. She under-
went left TKA (NexGen LPS-Flex, Zimmer Inc., Warsaw, IN, USA) for
left knee osteoarthritis under general anesthesia with medial para-
patellar approach. The intraoperative period was uneventful. The
surgeons noticed a delayed recurrence of the circulation in the left
leg after removing the tourniquet. Her left limb below the knee was
pale and pulses were not palpable in the left leg. The patient was
then transferred to the recovery room for monitoring. About 2 h
postoperatively she complained of pain and swelling in the oper-
ated leg. Neurologic examinations revealed moderate weakness in
the left distal muscles of the lower limbs and moderate nerve pares-
thesia, and her toes on the left leg were cooler than on the right and
capillary reﬁll time was prolonged. Vascular evaluation revealed a
normal pulse on the right and a palpable left femoral pulse but
no palpable pulse in the left popliteal, posterior tibial, and dorsalis
pedis arteries. Contrast enhanced computed tomography (CECT)
was performed immediately for further evaluation of vascular con-
ditions. CECT showed the absence of blood ﬂow in the left popliteal
vier Ltd. All rights reserved.
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Fig. 1. Diagnosis of popliteal artery occlusion on contrast enhanced computed tomography. (A and B) Contrast enhanced computed tomography by coronal view showing a
total  occlusion of the left popliteal artery (arrows). (C) Contrast enhanced computed tomography by horizontal view at the site proximal to the metallic bended line revealing
an  occlusion of the popliteal artery with thrombus formation (arrowheads).
Fig. 2. Endovascular treatment with prolonged balloon inﬂation of occluded popliteal artery. (A) Anteroposterior nonsubtracted angiogram showing a total occlusion of the
left  popliteal artery with angiographic presence of thrombus at the site proximal to the metallic bended line of the NexGen LPS-Flex (Zimmer Inc., Warsaw, IN, USA). (B)
Lateral  nonsubtracted angiogram revealing extravasation of contrast media from the mid  popliteal artery after manual thrombectomy. (C) A balloon dilation in the injured
arterial segment. (D) Restoration of blood ﬂow through popliteal artery after prolonged balloon dilation. (E) Lateral subtracted angiogram showing complete blood ﬂow
restoration through the popliteal artery.
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rtery with thrombus formation (Fig. 1A–C). The cardiologists rec-
mmended immediate evaluation in the angiography suite. A 6-Fr
heath (Parent Plus 45, Medikit, Tokyo, Japan) was  inserted into
he left femoral artery antegradely. The angiogram showed a total
cclusion of the popliteal artery approximately 10 cm above the
nee joint with a crab claw-like ﬁlling defect (Fig. 2A). After dis-
ussing multiple choices for revascularization of her leg, we decided
o perform endovascular therapy with endoluminal balloon inﬂa-
ion. Before the procedure, written informed consent was obtained
rom the patient. Intravenous heparin 5000 U was administered at
he beginning of endovascular therapy and an additional 2000 U
f heparin was given intravenously every hour during the pro-
edure to keep activated clotting time more than 200 s. A guide
ire (Cruise, Asahi Intecc Co. Ltd., Aichi, Japan) was  advanced
cross the occluded segment of the left popliteal artery. After the
uide wire was advanced distal to the lesion, manual thrombus
spiration was performed with the guiding catheter and the aspi-
ation device (Thrombuster III, Kaneka Medics, Osaka, Japan). The
emoved thrombi were mainly dark red in color. The angiogram
fter manual thrombectomy showed popliteal artery perforation
nd profound extravasation of contrast around the knee joint
Fig. 2B). Then, a 5.0 mm × 40 mm balloon (Amiia; Cordis/Johnson &
ohnson, Miami  Lakes, FL, USA) was inﬂated at the perforation site
ith a relatively low pressure for a period of about 15 min  (Fig. 2C).
his prolonged balloon inﬂation successfully sealed the perforation
ith complete cessation of dye extravasation and restoration of
ormal anterograde ﬂow to the distal segment (Fig. 2D and E). The
linical results were a return of palpable pulse in the left popliteal,
osterior tibial, and dorsalis pedis arteries, and the pallor of skin
olor and the pain of left leg disappeared.
Although she was still incapable of dorsiﬂexing the foot with
ild nerve paresthesia, she could walk completely by herself with-
ut a cane at the time of discharge.
iscussion
Knee joint operations increase with the aging of the popula-
ion, and cases such as this one will increase in future. The main
omplications of TKA include thromboembolic disease, nerve and
lood vessel damage, infection, bleeding, wound complications,
nd orthopedic complications such as fracture and instability [1].
opliteal artery injury and subsequent arterial thrombosis after
KA is rare, its incidence has been reported to be 0.03–0.17% [2,3]. A
revious single center study on arterial injury after TKA identiﬁed
7 arterial injuries in 21 patients after a total of 4350 arthroplas-
ies (approximately 0.5%) [7]. In this analysis, 33% of injured arterial
egments had preexisting atherosclerotic disease. When the artery
s damaged by blunt injury, platelet thrombus formation is induced
y membrane damage, intimal ﬂap, ﬂexion injury of internal media,
ntramural hemorrhage, and spasm [8]. In our case, we speculate
hat acute arterial damage was induced by blunt injury during TKA
nd subsequent wound healing may  lead to acute arterial throm-
otic occlusion.
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Early diagnosis and accurate initial therapy are essential for
ischemic limb salvage. It is generally recognized that 4–6 hours
after the onset is the golden time of reperfusion therapy for acute
arterial occlusion. A previous study reported that thrombectomy
for revascularization alone was  insufﬁcient and 71% of patients
required a lower extremity bypass [7]. If blood ﬂow cannot be
reestablished, major knee amputation will be required. Therefore,
popliteal artery injuries have been treated by surgical above-knee
to below-knee popliteal artery saphenous vein bypass grafting.
Recently, endovascular balloon angioplasty and stenting has been
increasingly performed for the management of aneurysmal and
stenotic arterial conditions, particularly in the lower limb. But a
considerably higher restenosis rate is one of the concerns related
to the endovascular approach. However, it would be unrealistic
to assume that the limitations of endovascular angioplasty in the
elective setting should limit its utility in the emergency setting.
This is because this minimally invasive revascularization has sig-
niﬁcant beneﬁts in the emergency setting, such as in our case.
Given the relative shortness of time from the onset of arterial
occlusion to complete revascularization, we  believe that endovas-
cular treatment with balloons should be considered as a treatment
option for popliteal arterial occlusion after TKA. However, the treat-
ment strategy for thrombotic vascular trauma, endovascular or
surgical interventions, should be carefully discussed. Although the
technique of endovascular intervention is promising, long-term
outcome and complication rates have not been clariﬁed. When the
endovascular intervention is selected, the use of guiding catheter
for manual thrombus aspiration requires careful attention because
it could induce secondary arterial injury.
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